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Description 
Technical Field 

5 [0001] The present invention relates to an acid oil-in-water emulsified composition which is particularly suited as 
mayonnaise or dressing type products. 

Background Art 

10 [0002] In recent years, since it has become clear (Japanese Patent Application Laid-Open No. HEI 4-300828) that 
diglycerides have obesity preventive action or weight gain inhibitory action, there has been an attempt to add them to 
various foods. In addition, it is reported (JP 2848849 or EP 0 402 090) that use of a glyceride mixture containing a high 
concentration of diglycerides as an oil phase makes it possible to provide an edible oil-in-water emulsified composition 
which has rich fat feeling and good taste even at a reduced fat content. 

15 [0003] To an acid oil-in-water emulsified composition such as mayonnaise or emulsified dressing containing may- 
onnaise, yolk is usually added in an amount of 0.5 to 20 wt.% (which will hereinafter be called "%" simply) as an 
emulsifying agent or for the purpose of taste improvement. 

[0004] The present inventors therefore prepared an acid oil-in-water emulsified composition by emulsifying, with 
yolk, an oil phase containing diglycerides in a high concentration. 

20 [0005] It was however revealed that the mayonnaise prepared as described above had a markedly lowered com- 
modity value because cracks appeared during storage, water separated from the cracks oozed out, it had a gloss-free 
and texture-roughened appearance and it exhibited gel-like physical properties. Such phenomena do not occur in a 
commercially available mayonnaise containing triglycerides as an oil phase and they have been serious hindrances 
to the incorporation of diglycerides in a high concentration (at least about 30%). When the amount of yolk was decreased 

25 with a view to overcoming such problems, cracks did not appear but stable emulsification was not attained and the 
resulting mayonnaise became poor in a yolk taste. 

[0006] An object of the present invention is therefore to provide an acid oil-in-water emulsified composition which 
has, even if it contains diglycerides in a high concentration and the amount of yolk is not reduced, excellent storage 
stability, for example, is free from cracks during storage, and at the same time, has gloss, appearance of fine texture, 
30 excellent taste and cream-like physical properties. 

Disclosure of the Invention 

[0007] The present inventors have found, contrary to their expectation, that an acid oil-in-water emulsified compo- 
35 sition having excellent storage stability, appearance, taste and physical properties can be obtained even if it has.a high 
content of yolk, if a ratio of lysophospholipids (which will hereinafter be called "lyso ratio") to the total phospholipids 
contained in the composition is 15% or greater in terms of a phosphorus amount. 

[0008] In the present invention, there is thus provided an acid oil-in-water emulsified composition comprising an oil 
phase having a diglyceride content of 30% or greater and a yolk, wherein the lyso ratio is 15% or greater in terms of 
40 a phosphorus amount. 

[0009] The reason why the above-described problems can be overcome by setting the lyso ratio at 1 5% or greater 
in terms of a phosphorus amount is not completely apparent but can be presumed as described below. 
[0010] Yolk as an emulsifier is composed mainly of a lipoprotein which has a constituent lipid surrounded by a protein 
and a phospholipid. The polarity of the phospholipids differs from that of triglycerides but is closely akin to that of 

45 diglycerides. Accordingly, it is presumed that the phospholipids are sparingly soluble in an oil phase (emulsified parti- 
cles) of a commercially available mayonnaise containing triglycerides, while the phospholipids of a mayonnaise con- 
taining diglycerides are inevitably dissolved in a diglycerides-containing oil phase. The yolk therefore loses its emul- 
sifying power and/or emulsifying stability, causing flocculation and/or coalescence of particles and thereby cracks. The 
lysophospholipid-containing lipoprotein, on the other hand, is considered to become sparingly soluble in diglycerides 

50 owing to a change in the structure of the lipoprotein, thus preventing the generation of cracks. 

Best Mode for Carrying Out the Invention 

[001 1] For an acid oil-in-water emulsified composition such as a mayonnaise or dressing type product, use of a low- 
55 melting-point oil or fat is preferred in order to prevent crystallization or solidification even if it is stored at low temper- 
atures such as in a refrigerator. The diglycerides to be used in the present invention preferably have a low melting 
point. More specifically, a fatty acid residue constituting the diglycerides preferably has 8 to 24 carbon atoms, with 16 
to 22 carbon atoms being particularly preferred. The amount of an unsaturated fatty acid residue is preferably 55% or 
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greater, more preferably 70% or greater, particularly preferably 90% or greater, each based on the whole fatty acid 
residues. The diglycerides are available by an ester change reaction of a vegetable oil or animal oil with glycerin or 
esterification of a fatty acid derived from the above-described oil or fat with glycerin. As the reacting method, either 
one of chemical reaction in the presence of an alkali catalyst or biochemical reaction using fat hydrolases such as 
lipase can be employed. The diglyceride content in the oil phase of the acid oil-in-water emulsified composition ac- 
cording to the present invention is 30% or greater from the viewpoint of the availability of the composition as a lipid 
metabolism improving food (for inhibition of neutral fat accumulation), with 35% or greater being preferred. To the oil 
phase, triglycerides, monoglycerides, free fatty acids can be incorporated as well as diglycerides. It is also possible to 
add a high-melting-point fat or oil, particularly, a fat or oil which takes the solid form at room temperature, to the oil 
phase in order to stabilize the emulsified composition. 

[0012] The yolk to be used in the present invention may be in any form such as raw yolk, frozen yolk, powdered yolk, 
salt-added yolk or sugar-added yolk. The whole egg including the albumen can also be added. From the viewpoint of 
taste improvement, the yolk content in the composition is preferably 5 to 20%, more preferably 7 to 17%, particularly 
preferably 8 to 15%, most preferably 10 to 15%, each in terms of a liquid yolk. 

[0013] To the water phase of the acid oil-in-water emulsified composition of the present invention, it is possible to 
add water; a vinegar such as rice flavored vinegar, sake cake vinegar, apple vinegar, wine vinegar, grain vinegar or 
synthetic vinegar; a salt; a seasoning such as sodium glutamate; a saccharide such as sugar or thick malt syrup; a 
taste improver such as sake or sweet sake; vitamin; an organic acid such as citric acid, or salt thereof; a spice; a juice 
of a vegetable or fruit such as lemon juice; a thickened polysaccharide such as xanthan gum, gellan gum, guar gum, 
tamarind gum, carrageenan, pectin or tragacanth gum; a starch such as potato starch, decomposition product thereof, 
or processed starch thereof; an emulsifier, for example, synthetic emulsifier such as sucrose fatty acid ester, sorbitan 
fatty acid ester, polyglycerin fatty acid ester or polysorbate, protein emulsifier such as soybean protein, milk protein or 
wheat protein, or separated or decomposed product thereof, or a natural emulsifier such as lecithin or enzymolyzate 
thereof; a milk product such as milk; or a phosphate salt. In the present invention, such a substance can be added as 
needed, depending on the viscosity, physical properties of a target composition. 

[0014] From the viewpoint of a balance between taste and storage stability, such a water phase preferably has a pH 
of 2 to 6, with 3 to 5 being particularly preferred. The pH of the water phase can be adjusted with an acidulant such as 
the above-described vinegar, organic acid, salt of the organic acid or juice. The oil phase : water phase ratio (weight 
ratio) in the composition preferably ranges from 1 0 to 80 : 90 to 20, with 35 to 75 : 65 to 25 being particularly preferred. 
[0015] The lyso ratio of the acid oil-in-water emulsified composition according to the present invention is required to 
be 15% or greater, preferably 25% or greater, more preferably 29 to 75%, particularly preferably 29 to 60% from the 
viewpoints of storage stability, appearance, taste and physical properties. The lysophospholipids are preferably derived 
partially or wholly from yolk or soybean, with derivation from a yolk being particularly preferred. 
[0016] Moreover, it is preferred that the lysophospholipids are partially or wholly an enzyme-treated yolk. As the 
enzyme used for enzymatic treatment of yolk, preferred are esterase, lipase and phospholipase, of which the lipase 
and phospholipase are more preferred, with the phospholipase being particularly preferred. Among the phospholipase, 
phospholipase A, that is, phospholipase A 1 and /or A 2 is most preferred. 

[0017] When only the enzyme-treated yolk is employed as the yolk, enzymatic treatment conditions are selected so 
as to provide the lyso ratio of 15% or greater. Described specifically, when an enzymatic activity is 10000 lU/mL, the 
enzyme is added in an amount of 0.001 to 2.0%, particularly, 0.05 to 2.0%, more preferably 0.1 to 1 .0% based on the 
amount of the yolk. The reaction temperature is 10 to 60°C, with 20 to 50°C being particularly preferred. The reaction 
time ranges from 10 minutes to 24 hours, with 15 to 60 minutes being particularly preferred. When the enzymatic 
treated yolk is used as a part of the yolk, on the other hand, the enzymatic treatment conditions may be selected so 
that the lyso ratio of the total of the yolk not treated with an enzyme and the enzyme-treated yolk falls within the above- 
described range. Such an enzymatic treatment is desired to be conducted prior to emulsification of mixed raw materials. 
After enzymatic treatment, it is preferred to inactivate the enzyme. 

[0018] In the present invention, a phytosterol having serum cholesterol level lowering action can be incorporated 
further. Use of diglycerides and phytosterol in combination synergistically heightens the serum cholesterol level low- 
ering action, thereby increasing the usefulness of the composition as a lipid metabolism improving food. Examples of 
the phytosterol include a-sitosterol, p-sitosterol, stigmasterol, ergosterol and campesterol. The fatty acid esters, ferulic 
acid esters or glucosides thereof can also be used. In the present invention, they can be used either singly or in 
combination. The phytosterol is preferably added in an amount of 1 .2 to 10% based on the acid oil-in-water emulsified 
composition, with 2 to 5% being particularly preferred. 

[001 9] Examples of the acid oil-in-water emulsified composition according to the present invention include dressing, 
semi-solid dressing, emulsified dressing, mayonnaise, salad dressing and French dressing as defined in Japan Agri- 
cultural Standards (JAS). It is not particularly limited to them, but corresponds to mayonnaise or dressing type products. 
[0020] The acid oil-in-water emulsified composition according to the present invention can be prepared, for example, 
by the below-described process. An oil phase is first prepared by mixing oil components such as diglycerides and 
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phytosterol. A water phase is then prepared by mixing yolk and the other water-soluble raw materials. The oil phase 
is added to the water phase, followed by homogenization after preliminary emulsification if necessary, whereby an acid 
oil-in-water emulsified composition can be obtained. Examples of the homogenizer include a high-pressure homoge- 
nizer such as APV GAULIN or microfruidizer, ultrasonic emulsifier, colloid mill, agi-homomixer or milder. The acid oil- 
in-water emulsified composition according to the present invention can be used similarly to a commercially available 
mayonnaise. 

Examples 

Referential Examples 1 to 3 

[0021] After 300 g of a yolk solution having a salt concentration of 1 0% and 1 00 g of water were mixed and preliminary 
heated sufficiently at a reaction temperature, phospholipase A 2 was added in an amount as shown in Table 1 based 
on the amount of the yolk solution, whereby an enzyme-modified yolk was obtained. The reaction time, reaction tem- 
perature and lyso ratio are shown in Table 1. The lyso ratio was calculated in accordance with the following method. 
First, the reaction mixture was extracted in repetition with a 3:1 chloroform and methanol mixed solvent to obtain all 
the lipids in the reaction mixture. The resulting lipid mixture was subjected to primary thin-layer chromatography with 
chloroform - methanol - water (65:25:49) and secondary thin-layer chromatography with butanol - acetic acid - water 
(60:20:20), whereby various phospholipids were obtained separately. The amount of each of the phospholipids thus 
obtained was calculated using a commercially available measuring kit (permanganate ashing method, Phospholipid - 
Test Wako, produced by Wako Purechemicals Co., Ltd.). The lyso ratio (%) was found from (total phosphorus amount 
in the lysophospholipids fraction / total phosphorus amount in the whole phospholipids) x 100. 



Table 1 





Lyso ratio (%) 


Phospholipase A 2 1 > (%) 


Temperature 


Time 


Referential Example 1 


29 


0.1 


20°C 


30 min 


Referential Example 2 


60 


0.1 


50° C 


60 min 


Referential Example 3 


75 


1.0 


50°C 


15 min 



1) Enzymatic activity: 10,000 lU/mL 



Examples 1 to 6 and Comparative Examples 1 to 3 

[0022] In each of Examples 1 to 6 and Comparative Examples 1 to 3, an oil phase and a water phase were prepared 
by a known method in accordance with the formulation as shown in Table 2. After preliminary emulsification by adding 
the oil phase to the water phase while stirring, the emulsified mixture was homogenized in a colloid mill (5000 rpm, 
clearance: 0.35 mm), whereby a mayonnaise having an average emulsified particle size of 2.5 to 3.5 jjim was prepared. 

Test 1 

[0023] The mayonnaise obtained in each of Examples and Comparative Examples was stored at 20°C for 6 months 
or at 40°C for one month and its appearance, taste and physical properties were evaluated by a panel of 6 experts in 
accordance with the below-described standards. The results are shown in Table 2. 

Evaluation standards: 

[0024] 

Appearance, physical properties, and taste 

A: excellent 

B: good 

C: slightly poor 

D: poor 
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Table 2 









Examples 


Comp. Ex. 


5 






1 


2 


3 


4 


5 


6 


1 


2 


3 




Water phase 


Purified salt 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 






White sugar 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


.1.00 


10 




Monosodium 
giutamate 


0.40 


0.40 


0.40 


0.40 


0.40 


0.40 


0.40 


0.40 


0.40 






Mustard powder 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 






Thickener 1 ) 


n 9n 


n on 




0.20 


0.20 


0.20 






0.20 


15 




10%-salt-added 
yolk 

YolkofRef. Ex.1 
YolkofRef. Ex.2 


15.00 


15.00 




7.50 


15.00 


14.00 


15.00 


15.00 


15.00 


20 




YolkofRef. Ex.3 

Soybean 
protein 2 ) 






15.00 


7.50 




1.00 








25 




10% brewed 
vinegar 


6.00 


6.00 


6.00 


6.00 


6.00 


6.00 


6.00 


6.00 


6.00 






Water 


6.90 


6.90 


6.90 


6.90 


4.20 


6.90 


7.10 


7.10 


6.90 


30 


Oil phase 


Composition of * 
a high 
diglyceride 
content 3 ) 

Refined 
soybean oil 4 ) 


70.0 


70.0 


70.0 


70.0 


70.0 


70.0 


_ 

70.0 


70.0 


70.0 


35 




Phytosterol 5 ) 










2.70 












Evaluation 


Appearance 


B 


A 


A 


A 


A 


A 


A 


D 


D 






Physical 
properties 


A 


A 


A 


A 


A 


A 


A 


D 


D 


40 




Yolk taste 


A 


A 


B 


A 


B 


B 


A 


A 


B 



Each numeral is followed by % as a unit. 

1) : Xanthan gum, product of Dainippon Pharmaceutical Co., Ltd. 

2) : "Ajipron CX", trade name; product of Ajinomoto Co., Inc. 

3) : prepared by the enzymatic reaction between soybean oil fatty acid and glycerin 

MG; 0.8%, DG: 88.7%, TG: 10.5% 



45 Fatty acid composition 

C 16:0 : 2.6%, C 18:0 : 0.8%, C 18:1 : 28.4%%, C 18:2 : 59.7%, C 18:3 : 6.9%, C 20: o- 1-2% 

4) : containing 95% or greater of TG and not greater than 2% of DG 

5) : "Phytosterol PHS-P", trade name; product of Tama Biochemical Co., Ltd. 

50 [0025] The mayonnaise according to Comparative Example 1 was a commercially available one containing, as an 
oil component, triglycerides in an amount not lower than 95% and diglycerides in an amount not greater than 2% and 
it was free from cracks during the storage at 20°C for 6 months or at 40°C for 1 month. It had gloss, appearance of 
fine texture and cream-like physical properties was excellent in taste. The mayonnaise obtained in each of Examples 
1 to 6 was almost similar to that of Comparative Example 1 in storage stability, appearance, taste and physical prop- 

55 erties. In the mayonnaise obtained in each of Comparative Examples 2 and 3, on the other hand, cracks appeared 
after storage at 20°C for 1 month or at 40°C for 1 week and water was separated from the cracks. It lacked gloss and 
had appearance of rough texture and gel-like physical properties. Comparative Example 3 indicates that addition of 
an enzyme-treated yolk deteriorates the storage stability of a mayonnaise free from diglycerides. 
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Examples 7 and 8 

[0026] According to the formulation as shown in Table 3, a French dressing (Example 7) and a Thousand-island 
dressing (Example 8) were prepared. Described specifically, in each of Examples, a composition having a high diglyc- 
eride content and phytosterol were added dropwise to a water phase under stirring and they were emulsified prelimi- 
narily. The resulting emulsion was homogenized in a homomixer, whereby a dressing having an average emulsified 
particle size of 4 to 7 um was obtained. The dressing was evaluated by a panel of 6 experts. As a result, it was almost 
similar, in appearance, taste, feeling upon eating and physical properties, to a dressing obtained using an ordinarily- 
employed oil or fat. 



Table 3 







Example 7 


Example 8 


Water phase 


Brewed vinegar (about 5% acidity) 


14 


14 




White sugar 


5 


5 




Salt 


3 


2 




Lemon juice 


2 


2 




Spice 


1 


0.4 




Seasoning 


0.5 


0.5 




Thickener 


0.6 


0.4 




Yolk of Example 2 


2 


4 




Tomato ketchup 




5 




Pickles 




4 




Tomato paste 




1 




Water 


Balance 


Balance 


Oil phase 


Composition of high diglyceride content 1 ) 


40 


35 




Phytosterol 2 ) 


2.7 


2.7 



Each numeral is followed by % as a unit. 

1) similar to Example 1 

2) similar to Example 5 



Industrial Applicability 

[0027] The oil-in-water emulsified composition according to the present invention is free from cracks or water sep- 
aration during storage, has gloss, appearance of fine texture and cream-like physical properties and at the same time, 
is excellent in taste even if it contains diglycerides in a high concentration. It is particularly useful as a lipid metabolism 
improving food. 



Claims 

1. An acid oil-in-water emulsified composition comprising an oil phase having a diglyceride content of 30 wt.% or 
greater and yolk, wherein a ratio of lysophospholipids to the whole phospholipids is at least 15% in terms of a 
phosphorus amount. 

2. An acid oil-in-water emulsified composition according to claim 1 , wherein a part or whole of the lysophospholipids 
are derived from yolk. 

3. An acid oil-in-water emulsified composition according to claim 1 or 2, wherein a part or whole of the lysophosphol- 
ipids are derived from enzyme-treated yolk. 

4. An acid oil-in-water emulsified composition according to claim 3, wherein the enzyme is selected from esterase, 
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lipase or phospholipase. 

5. An acid oil-in-water emulsified composition according to any one of claims 1 to 4, further comprising a phytosterol. 

6. An acid oil-in-water emulsified composition according to any one of claims 1 to 5, which is a dressing. 

7. An acid oil-in-water emulsified composition according to any one of claims 1 to 5, which is a mayonnaise. 



Pate ntanspru che 

1. Saure Ol-in-Wasser-emulgierte Zusammensetzung, umfassend eine Olphase mit einem Diglyceridgehalt von 30 
Gew.% Oder mehr und Eigelb, wobei das Verhaltnis der Lysophospholipide zu den Phospholipiden insgesamt 
mindestens 15 %, in bezug auf die Phosphormenge, betragt. 

2. Saure Ol-in-Wasser-emulgierte Zusammensetzung gemass Anspruch 1, wobei sich die Lysophospholipide ganz 
Oder teilweise von Eigelb ableiten. 

3. Saure Ol-in-Wasser-emulgierte Zusammensetzung gemass Anspruch 1 Oder 2, wobei sich die Lysophospholipide 
ganz oder teilweise von Enzym-behandeltem Eigelb ableiten. 

4. Saure Ol-in-Wasser-emulgierte Zusammensetzung gemass Anspruch 3, wobei das Enzym ausgewahlt wird aus 
Esterase, Lipase oder Phospholipase. 

5. Saure Ol-in-Wasser-emulgierte Zusammensetzung gemass einem der Anspruche 1 bis 4, weiterhin umfassend 
ein Phytosterol. 

6. Saure Ol-in-Wasser-emulgierte Zusammensetzung gemass einem der Anspruche 1 bis 5, welches ein Dressing ist. 

7. Saure Ol-in-Wasser-emulgierte Zusammensetzung gemass einem der Anspruche 1 bis 5, die eine Mayonnaise ist. 



Revendi cations 

1 . Composition acide emulsionnee huile-dans-l'eau, comprenant une phase huileuse ayant une teneur en diglyceride 
de 30 % en poids ou davantage et du jaune d'oeuf, dans laquelle un rapport entre les lysophospholipides et la 
totalite des phospholipides est d'au moins 15 % en terme de quantite de phosphore. 

2. Composition acide emulsionnee huile-dans-l'eau selon la revendication 1, dans laquelle une partie ou la totalite 
des lysophospholipides est derivee de jaune d'oeuf. 

3. Composition acide emulsionnee huile-dans-l'eau selon la revendication 1 ou 2, dans laquelle une partie ou la 
totalite des lysophospholipides est derivee de jaune d'oeuf traite par une enzyme. 

4. Composition acide emulsionnee huile-dans-l'eau selon la revendication 3, dans laquelle I'enzyme est choisie parmi 
les esterases, lipases ou phospholipases. 

5. Composition acide emulsionnee huile-dans-l'eau selon Tune quelconque des revendications 1 a 4, comprenant 
de plus un phytosterol. 

6. Composition acide emulsionnee huile-dans-l'eau selon Tune quelconque des revendications 1 a 5, qui est un 
assaisonnement. 

7. Composition acide emulsionnee huile-dans-l'eau selon I'une quelconque des revendications 1 a 5, qui est une 
mayonnaise. 
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